Refined structure for the complex of acarbose with glucoamylase from Aspergillus awamori var. X100 to 2.4-A resolution.
The three-dimensional structure of the pseudotetrasaccharide acarbose complexed with glucoamylase II(471) from Aspergillus awamori var. X100 has been determined to 2.4-A resolution. The model includes residues corresponding to 1-471 of glucoamylase I from Aspergillus niger, a single molecule of bound acarbose, and 535 sites for water molecules. The crystallographic R factor from refinement is 0.124, and the root-mean-squared deviation in bond distances is 0.013 A. Electron density for a single molecule of bound acarbose defines what may be the first four subsites in the binding of extended maltooligosaccharides. Hydrogen bonds between acarbose and the enzyme involve Arg54, Asp55, Arg305, carbonyl177, main chain amide121, Glu179, Glu180, and carbonyl179. Glu179 forms a salt link to the imino linkage between the first and second residues of acarbose. This buried salt link probably contributes significantly to the unusually tight association (Kd approximately 10(-12) M) of acarbose with glucoamylase. In addition, a significant hydrophobic contact between the third residue of acarbose and the side chain of Trp120 distorts the three-center angle of the glucosidic linkage between the second and third residues of acarbose. A water molecule (water500) hydrogen bonds to Glu400 and the 6-hydroxyl of the valienamine moiety of acarbose and is at an approximate distance of 3.7 A from the "anomeric" carbon of the inhibitor. The relevance of the acarbose-glucoamylase complex to the mechanism of enzymic hydrolysis of oligosaccharides is discussed.